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Aerospace and Aviation 

Not Hidden Figures 

Aviation Diversity Challenged to Get off the Ground 

It will be difficult to achieve the growth of which the aerospace 

and aviation industry is capable if it does not reach out to sub-

sets of the population which have not traditionally been a sizea-

ble part of the aviation ecosystem from aviation mechanics and 

pilots to aerospace engineers and managers. 

This is not just about astronauts or aviators, but of scientists, 

managers, technicians, and engineers who are women and mi-

norities that will move the needle of technology advancement. 

 

“We can’t get anything else right if we don’t get 

the people right,” Donna Hrinak, president of 

Boeing Latin America, Oct. 2019. 

For our global readership, SN Chronicle delivers information 

contributed by readers on science and engineering education 

and technology advancements.   
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JOURNEY TO AEROSPACE CAREER 

Christine M. Darden, PhD 

Recipient of Congressional Medal of Honor as “Hidden Figure” 

 

In 2017, when the movie  “Hidden Figures” by Margot Shetterly came out, 

several NASA Centers, schools, and other interested parties sponsored 

showings of the movie for many schools and youth groups.  Women who 

had worked at NASA or who were then working at NASA, were often in-

vited to attend these showings and discuss with the students lessons that 

could be discerned from the movie.  I was one of those women.  

 

Lessons about the ladies in “Hidden Figures.” 

 1)  They worked hard and did their jobs well! - even with discrimination. 

 2)  They did their homework!  Mary Jackson did her homework when she had to convince a 

Judge in Hampton, Virginia that he should rule that she be allowed to attend the “all-white” Hampton 

High School so she could become the first African-American female engineer at Langley. She learned 

his background. He was the first judge from his family.  Mary wanted to be the first black female engi-

neer.  She convinced the judge that he would be remembered longer by helping her.  

      3) They paid attention to their environment! . Dorothy Vaughn became curious about activity in a 

large empty room at the laboratory.  She learned from her supervisor that an IBM Computer was being 

purchased.  This computer was to take over the mathematical calculations that Dorothy’s group had 

been doing.  Sounds like trouble.  Dorothy immediately took action!  She found a book on FORTRAN 

Programming.  She taught herself and all the ladies in her group to program that IBM. They all moved 

to work on the IBM 

 4)  They spoke up for what they wanted!  They wanted to be a supervisor,  to work in the Wind 

Tunnels, to be in that meeting where the decisions were made.   

  What is happening to Jobs in This Country? 

What’s going on in this country now?  Robots are now doing many of the jobs in manufacturing plants 

that once were human jobs.  It is also predicted that growth in artificial intelligence will displace workers 

in many other jobs.   Even now, retail clerks in stores are being displaced as more and more people are 

shopping on line instead of in malls or department stores.     

Continued on Next page 

For this issue we believe that there is no other  way to help frame our discussion than through  the per-

spectives of Dr. Christine Darden.  

 I have been honored to know and work with Dr. Darden to bring more minority youth into science and 

engineering careers studies and to achieve the objectives of the National Technical Association (NTA) 

since 1974.  
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While the mentioned jobs are disappearing, there are many jobs for humans being created. Jobs that 

cannot be filled are often related to STEM careers such as engineers.  Large American companies often 

hire students from India, China and elsewhere who have just been awarded graduate degrees  from 

American colleges in these fields.  Our American students, you in fact, must learn about these high pay-

ing jobs and prepare themselves to be qualified by working hard and taking the correct classes.   

 

How Did I Get To NASA? 

I grew up in a small town in North Carolina where the segregated school that I attended did not offer 

many STEM classes.  When I took Plane Geometry in the 11th grade, I fell in love with the class!  It was 

then that I decided that I wanted to be a mathematician. 

I went off to college to be a mathematician with only high school algebra and plane geometry.  My Dad 

called me and suggested that I would be more assured of a job if I got a degree in Teacher Education  in 

Mathematics and Physics.  I wanted to be a mathematician.  That was my dream.  I had thought of what 

classes, what degrees and what experiences I needed to be a mathematician.  With my background, I 

knew I needed to take a lot of math    At the same time, I knew my Dad was trying to help me.   

 I did what my Dad suggested, but I also decided that I would use all of my elective credits to take higher-

level math classes.   In my senior year I took eight electives in math. I graduated with a Teacher’s Certifi-

cate and 24 hours of higher-level math that I did not have to have to graduate. 

That decision and an opportunity to take free in-service classes from a near-by university while I was 

teaching led to my to being offered a Research Assistantship in Aerosol Physics in a couple of years.  

While working on the research, I earned a Master’s Degree in Applied Mathematics. I was hired by NASA 

as a Computer when I graduated.  After supporting engineers in the section for 4 years, I found that sev-

eral of the male engineers had Applied Mathematics Degrees as I did.  I went to a high level Director to 

ask if I could be assigned to engineering.  

That meeting got me promoted and transferred to engineering where I spent 23 years in supersonic wing 

design and sonic boom minimization and earned a Doctorate in Mechanical Engineering.  My focus in col-

lege on the job I wanted, what I needed to do to get there, and to do it without quitting were instrumental 

in my being successful in becoming an engineer---a job I really loved.  

The first black woman aviator had to leave the 

U.S. in order to achieve her dreams 

 

“NEGRESS AN AIR PILOT,” blared the headline of the 

special dispatch to the Washington Post. It was Bessie 

Coleman’s first appearance on the national stage, and 

already she was being defined by her race first, her 

gender second, and her accomplishments last. 

She earned her pilot license from the Federation Aéro-

nautique Internationale on June 15, 1921, 
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Europe's airlines lament lack of female engineers and pilots 

Two of Europe's biggest airline groups would like to see more women taking up engineering and pilot roles, 

but cite a lack of female applicants that is making progress tough. 

 "We are still finding that when we advertise for jobs… we are getting 70%, 80% male applicants," 

said IAG chief executive Willie Walsh  

 Ryanair chief executive Michael O'Leary says his airline likewise finds that applicants for pilot roles tend 

to be overwhelmingly male.  

Boeing's senior vice-president of commercial sales and marketing Ihssane Mounir suggested that the air-

framer had found some success in improving the gender balance in engineering roles by educating girls 

about careers in aviation from a young age.  

NOTE: These statements were made at industry conferences in 2018/19, so no data available to under-

stand the context for remarks 

Augmented Reality Moves Beyond Entertainment 

Augmented reality, not to be confused with virtual reality that exists only in a virtual world, is the use of 

technology to superimpose virtual elements in the real world. Some of the best examples of augmented 

reality in use today are wearables like Google Glass and smartphone modifi-

cations for experiences like aviation maintenance repair overhaul ( MRO )

training activities in response to worker demand.  

This shortage is due to many factors, including the rapid expansion of airlines 

in the Middle East and Asia-Pacific, a lack of training structures in many of 

these countries, limited spots for necessary trainings and obstacles to achiev-

ing full certification due to necessary hours and the limits of a highly regulated 

industry.  

With the introduction of augmented reality, MROs would be able to train any-

where in the world without the need to wait for open training spots, pushing 

them more quickly into availability for the completion of required hours and, 

ultimately, as certified industry professionals. While not yet used on a grand 

scale, companies like TAE, an Australian MRO, and XMReality an augmented reality trainer for MRO pro-

fessionals, are using the remote guidance instruction available through this technology to help fill the 

training void. 

Aviation Diversity Challenged to Get off the Ground 

 

Recent data from the Bureau of Labor Statistics show that African-

Americans account for only 3 percent of commercial pilots in the United 

States, 7 percent are Hispanic or Latino and approximately 4 percent iden-

tify as Asian. 

In a field that is heavily dominated by white males, black pilots Jerome 

Stanislaus and Courtland Savage are trying to change the narrative 

through the nonprofit Fly for The Culture., https://flyfortheculture.org/  

 
        Jerome Stanislaus 
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Kaila Myrick NASA Certified Microgravity Science Glovebox Facility Operator 

An alumna from Alabama State University who is now working with NASA as a Teledyne Brown Engineer-

ing (TDE) employee is set to go "to the moon and beyond. "NASA recently certified Kaila Myrick as a Mi-

crogravity Science Glovebox (MSG) Facility Operator.  Kaila was the first student from Alabama State Uni-

versity (ASU) and the second flight controller to obtain certification as a part of a Mentor Protégé Agree-

ment (MPA) between Teledyne Brown Engineering and ASU.  The MPA allows the University and students 

participating in the program to receive assistance in developing multi-media training for the International 

Space Station (ISS) Payload Ground Support Personnel and Payload Developers.  

Myrick said that Alabama State University helped prepare her in a myri-

ad of ways for her job with NASA and Teledyne Brown. "Through all of 

my four years at Alabama State University, I was guided and taught by 

many awesome professors who helped me understand STEM (science, 

technology, engineering & math)," Myrick said. "From physics, math, 

and to my computer science courses, all of my professors helped build 

my knowledge and understanding of science.  Much of what I learned as 

a student at ASU, has played an important part with some of my every-

day tasks, which I perform here at NASA," 

Kaila started on the Space Launch System support team for Teledyne 

Brown and has continued to grow  and to expand her role. She has 

spent additional time training on the ISS ground system at the Payload 

Operations Support Facility to reach her certification goal as an MSG 

Facility Operator. This training includes classroom time, written and oral tests, on-the-job training, console 

support simulations, and a final burn in on console.  

The Young Scientists Program and Vermont Elementary School make radio contact  

with the International Space Station 

Over 300 underrepresented minority students at Vermont Avenue Elementary School (pictured below) be-

came the first K-5 students in the Los Angeles Unified School District (LAUSD) to participate in an ARISS 

radio  contact event. Amateur Radio on the International Space Station (ARISS) is a volunteer organiza-

tion that recruits licensed amateur radio technicians and pairs them with educators to schedule designated 

times and dates with NASA for initiating radio contact with the International Space Station (ISS). ARISS 

partners directly with NASA to make these contacts possible. 

YSP Program Description:  The Young Scientists Program 

(YSP) is an inquiry-based, hands-on Science, Technology, En-

gineering, Arts and Math (STEAM) educational outreach pro-

gram operated by the USC Joint Educational Project. The pro-

gram aims to address a critical lack of science education in 

JEP partner schools by recruiting STEAM undergraduate and 

graduate students to serve as Teaching Assistants (TAs) who, 

under the direction of the JEP STEM Programs  Manager and 

individual YSP Site Coordinators, bring scientific laboratory 

experiences directly  to students and their teachers.   

Liam Kennedy (center), the developer of the ISS-ABOVE, with 

students from Ms. Campos’ 4th grade class 
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Harriet Quimby, the first licensed U.S. female pilot in a Bleriot monoplane. Library of Congress image LC-USZ62-

15070 

Women made their debut in aviation more than a century ago. In 1911, Harriet Quimby earned the 37th 

U.S. pilot’s license, just behind the first 36 men. Despite misgivings from the fledgling aviation industry, 

Harriett proved herself to the Aero Club of America (later dubbed the National Aeronautic Association), 

by landing a monoplane less than eight feet from where it had taken off.  

Since Harriet’s bold entry, women have gradually colo-

nized the aviation industry across sectors, keeping pace 

with the progress of aircraft. First, women entered air 

derbies, set long-distance flight records, and became 

test pilots. In 1955, the Whirly Girls claimed the U.S.’s 

first 13 female helicopter pilots. The 1970s saw Ameri-

can Airlines hire Bonnie Tiburzi Caputo as their first fe-

male member of a cockpit crew, as well as the U.S. mili-

tary accepting their first groups of female aviators. By 

the 1990s, the first female secretary of the Air Force 

took command (Dr. Sheila Widnall), a U.S. Marine 

Corps female fighter pilot earned the “wings of 

Gold” (Lt. Col. Karen Fuller Brannen), and a woman pi-

loted a Space Shuttle mission (Lt. Col. Eileen Collins).   

Today’s aviation women stand on the shoulders of many who paved the way. However, female aviation 

professionals, alongside men, face a unique 21st century challenge ̶ to design, build, and fly zero-

emissions aircraft. Airplane flights currently account for about 12 percent of U.S. transportation emis-

sions, primarily made up of heat-trapping carbon dioxide. The contrails that appear as white paths in the 

sky, while shorter-lived, are also culpable in global warming. They start as benign water vapor but trap 

heat when they freeze and linger at high altitudes. (Environmental and Energy Study Institute [EESI]).  

The visible role of aircraft in global warming has triggered people like Swedish climate activist Greta 

Thunberg to point fingers. Airlines were already facing incentives to reduce emissions, including stand-

ards set in 2016 by the International Coalition for Sustainable Aviation (ICAO). Thanks to technology 

improvements, the last 50 years have witnessed a reduction in carbon dioxide emitted per flight. How-

ever, with populations growing and more people flying, improvements in energy efficiency are outpaced 

by more planes in the air (EESI). 

How will the aviation community respond to increasing pressure to reduce emissions? While the familiar 

Boeing 737s and Airbus A320s continue to fly, a host of startup companies around the world are jostling 

for a spot in the marketplace of no-emissions planes. For no emissions, a plane must run on hydrogen, 

alternative fuels, electricity, or sunshine. Along with reimagined goals for air travel are a host of aviation 

jobs with some futuristic titles, in which women are taking part.  

At the Pipistrel company that makes the fully-electric Alpha Electro, you have a female Head of Strate-

gic Development & Director of its China Project. The Israeli startup Eviation boasts a female Chief of 

Staff, tasked with business development and marketing. California’s ZeroAvia, a small company pio-

neering planes that run on hydrogen, includes a woman in the charge of UK Operations & Investor Re-

lations. Notably, in all three, the women bring backgrounds in international business to the jobs of mar-

keting and garnering support for zero-emissions aircraft. 

Continued on nest page 
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What does not make a strong showing in these startups are female leaders in engineering and other tech-

nical positions. Partly, it may reflect that position descriptions have changed. For these new companies, 

the focus on global partnerships and sustainability is spawning new roles that are people focused. Still, 

women with engineering backgrounds may prove especially capable in these roles. Consider the Head of 

Global Partnerships at Ampaire; she has her PhD in Aeronautics and Astronautics and a previous career 

as Director of Research at Boeing.   

As the aviation industry continues to reinvent itself based on more sustainable technologies, women from 

a variety of fields are likely to capitalize on the momentum. Even the gorillas of aviation companies are 

joining the no-emissions race. Boeing NeXt is designing “next-generation air 

vehicles” that include electric vertical takeoff and landing (EVTOL) air taxis, as 

well as hypersonic passenger planes. The six-person leadership team for 

Boeing NeXt includes two women, one with the new-age title of Director of 

Global Aerospace Integration.  

Women working in aviation today will help forge the way to environmentally 

sustainable flight.  

By Devin Reese 

Natural Science Writer, Editor, and Educator, Alexandria, Va. 

Five Exciting Aerospace Technologies 

Zero-Fuel Aircraft - Zero-fuel aircraft use photovoltaic panels to utilize solar energy to provide necessary 

thrust to the engines. The Solar Impulse 2, a solar-powered prototype had Nano-carbon fiber reinforced 

structural components to reduce the overall weight of the body. 

Structural Health Monitoring - Advanced health management systems - such as monitoring, prognos-

tics and self-healing - are being developed to enhance our ability to analyze and determine the status of 

an aircraft. This technology has already been used by Boeing and Airbus. 

Advanced Space Propulsion - A new, plasma-based rocket propulsion technology known as the VA-

SIMR® rocket (Variable Specific Impulse Magneto plasma Rocket) has been in development by NASA, 

along with the Department of Energy and the Oak Ridge National Laboratory, for several years now. This 

new technology is expected to reduce fuel consumption and enable long-term space missions in the fu-

ture. 

Materials Advances - Advances in material science have hinted toward huge benefits for aircraft manu-

facturers. New materials like graphene and carbon nanotubes are helping to make airplane wings more 

efficient by reducing weight and fuel consumption. Using these new materials, scientists at MIT and 

NASA have developed a “morphing” wing that could also lead to more efficient manufacturing processes 

due to a system of tiny, lightweight subunits that can be assembled by small, specialized robots. 

AI Automation - Manufacturing aircraft parts is a highly specialized and complicated process. However, 

new technologies and processes are making it faster and simpler. Technicians are able to scan the metal 

surface of wings with a tablet or smart glass and determine what the correct sized bolt that needs to be 

used is and how much torque is required. Based on this information, a robotic arm will perform the work. 
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Resolving the Continued Underrepresentation of Women & Minorities  

in the Aerospace Industry  

At the beginning of the 21st Century, there is still a dearth of minorities and women in the STEM fields.  This 

holds true in the Aerospace and Defense sector where innovation impact and economic advancements are 

comparative to those in the computer, energy, and medical industries.  The Aerospace and Defense (A/D) 

sectors produced an estimated $865 billion dollars in 2018 of total global economic output.  Therefore, op-

portunities for revenue and occupation growth are plentiful when this figure is considered.  For the United 

States, the concern peeking over the horizon is the overall shortage of A/D technical workers that is already 

having an impact on domestic A/D industry as the baby boomer workers begin to retire and pass away.  

This fact cannot be ignored as it is imminent and not only needs to be “addressed” but resolved.  There 

have been numerous discussions, panels, conferences, articles, and speeches that state the obvious:  “the 

numbers of women and minorities in the technology industries are disproportionately low.”  The problem, in 

my opinion, needs to be confronted at three levels.  This short treatise will address these three areas of 

concern, but they can be traced to the uncomfortable fact that this country is still rife with systemic bias 

comprised of racism, misogyny, and nepotism. 

The first area of concern is educational disparity in the minority communities, especially the African-

American, Latino, and native populations.  In low socio-economic communities, the necessary resources for 

greater exposure and effective instruction of STEM subjects are lacking.  Many students that have the de-

sire to enter the STEM fields have not been able to do so simply because they did not have the proper foun-

dation at the elementary, middle, and high school level.  Oftentimes taking the requisite college admission 

tests and achieving an acceptable score is a challenge, much less being prepared with the basic academic 

skills to enter a two- or four-year technical degreed program and succeed.  It is documented that many stu-

dents from underrepresented communities who do declare a STEM field of study end up either changing 

majors or leaving college altogether.  In the case of young women, this can be attributed to not having 

enough role models or a supportive environment in college that can encourage them to continue an educa-

tion for a career in science or engineering. 

The second area of concern is the recruitment of more women and minorities to the STEM arena.  There 

has been a greater awareness, since the clarion call went out, for the need for more technical workers from 

all backgrounds and ethnicities.  This is a good thing.  However, I am of the opinion that more can be done 

if the hiring managers are not simply looking for bodies to fill seats (tokenism) in order to meet their Federal 

EEOC mandates.  

 If we look at the “human factor”, people tend to look for things that are familiar to them.  Since the majority 

of hiring managers are not representative of underrepresented populations, they tend to have an ingrained 

bias for that which they know, other white males.  This platform does not provide space to provide 

“empirical evidence,” but my 25 years of experience and that of other African American technologists can 

endorse this conclusion. 

Thirdly, the last area of concern is the retention of minority and women STEM workers.  All too often good 

women and minority technologists leave the industry because they feel the work environment as hostile. 

Subtle harassment or lack of advancement, recognition, and rewards, are among reasons women and mi-

norities tend to leave at higher rate than their counterparts.  

There has to be a sincere effort to produce, recruit, and keep women and persons of color in the STEM 

Fields if this country wishes to remain competitive in the Global aerospace sectors.   

Dusty R Walker, Jr. Conscious Systems Engineering       http://wwwconsyseng.com 
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Africa in Space 

Space has become an attractive frontier for African countries that have launched satellites based on sci-

entific, technological or military ambitions. Here are 10 African countries with a presence in space or plans 

to launch satellites in the near future.  Since 1998 these nations have launched nearly 40 orbiting sys-

tems. Picture shows two satellites prepared for launch. 

Rwanda    Morocco 

                     Algeria    Ethiopia  

                                     Kenya    Egypt 

                                               Ghana   Angola 

                                                            South Africa   Algeria 

Regional and national space programs and policies in Africa are 

becoming quite extensive. Already, 9 additional African countries 

have developing national space programs and there is a booming 

emergence of commercial companies as well developing space 

technologies and offering services in the continent. 

There are multiplying business opportunities for local and foreign 

companies across the various subsectors of the African space in-

dustry.  

The non-African entities closing the most deals on the continent include Airbus Defense and Space 

(France), China Great Wall Industry Corporation (CGWIC), RSC Energia (Russia), Surrey Satellite Tech-

nology Ltd (UK), and Thales Alenia Space (France). 

Source: African Scientific Institute (ASI), www.asi-org.net 

Contrast with US Aerospace Industry 

 

On the international stage, women are 

punching well above other segments of 

the aerospace industry. Today, the UK 

aerospace industry is the fourth largest 

in the world and the second largest in 

Europe - a testament to the islands in-

genuity and engineering skills. The five 

largest are the USA, France, China, the 

United Kingdom, and Germany. 

 

Source: Aerodynamic Advisory and 

Teal Group  

Making Mars Rover Dance 

The internship at NASA's Jet Pro-

pulsion Laboratory gave Vivian Li, 

who is an information and com-

puter science major at Cornell 

University, a chance to bring her 

design skills to a team that's typi-

cally more focused on building 

interfaces for robots rather than 

for humans. 

Vivian works on a user interface 

for the Mars 2020 rover that takes 

in commands and produces a 3D 

simulation of the commands. So a rover driver could input 

what they want the rover to do – for example, drive 100 me-

ters forward – and then, based on the terrain and 

all the other external factors, the program would 

take in the commands and simulate the path of 

the rover. 

               www.techgistafrica.com 


